Abstract: Fiducial production cross sections measurements of Standard Model processes, in principle, provide constraints on new physics scenarios via a comparison of the predicted Standard Model cross section and the observed cross section. This approach received significant attention in recent years, both from direct constraints on specific models and the interpretation of measurements in the view of effective field theories. A generic problem in the reinterpretations of Standard Model measurements is the corrections applied to data to account for detector effects. These corrections inherently assume the Standard Model to be valid, thus implying a model bias of the final result. In this work, we study the size of this bias by studying several new physics models and fiducial phase-space regions. The studies are based on fast detector simulations of a generic multi-purpose detector at the Large Hadron Collider. We conclude that the model bias in the associated reinterpretations is negligible only in specific cases. An evaluation of potential migration effects, as well as a precise definition of the final state signatures, has to be performed before any new physics reinterpretation effort.
Introduction
With the discovery of the Higgs Boson at the Large Hadron Collider (LHC), we finally have a theory of fundamental particles and their interactions which could be in principle valid up until the Planck Scale. All predictions of the Standard Model (SM) of particle physics have been confirmed in the last decades. Nevertheless, there are many reasons to suggest physics beyond the Standard Model (BSM) i.e., the astrophysical evidence for dark matter or several fine-tuning problems within the theory itself. However, with no evidence of new physics observed at the LHC, it is imperative to consider all potential sources of BSM physics. Several approaches are available: direct searches of new physics signatures; discrepancies in precision measurements of SM observables i.e., couplings, branching-ratios, or particle masses; or systematic probes for deviations from the SM expectation using differential precision measurements of particle production cross sections.
Direct searches for new physics signatures at hadron colliders are typically performed with detector-level, or reconstruction-level, data. That is, using the calibrated detector response to determine kinematic quantities of particle collision remnants. Relevant kinematic distributions are then compared to the expected SM distributions as well as to the contributions of possible BSM processes. This comparison produces constraints on BSM models when the data agree with the SM predictions. It is important to note that this approach often requires a detailed simulation of the corresponding particle detector to incorporate effects such as experimental resolutions and particle identification efficiencies. The enormous computing resource required for full detector simulations often limits the number of BSM models tested against the collected LHC data. Furthermore, the variables examined are motivated by the BSM models considered and can be suboptimal for other existing models, or models yet to be created. Therefore, a reinterpretation of a direct search in terms of another model ranges from cumbersome to nearly impossible and is highly dependent on additional information made available by the respective collaborations.
An alternative approach to test BSM models based on the comparison of measured cross sections, i.e. observables which are corrected to be independent of detector effects, immediately circumvents the need for detailed detector simulations of BSM models. The measured cross sections are directly comparable to particle-level predictions before the interaction with the detector. Cross section measurements are typically performed for SM processes, and subsequently used to test theory predictions and tune dedicated Monte Carlo Event generators such as Pythia8 [1] , Sherpa [2] , Herwig [3] or MadGraph [4] . The basic idea of cross section measurement is, in principle, simple and exemplified in the following with the Drell-Yan process pp → Z → µµ in the muon decay channel. The final state of this process involves two opposite charged muons with a relatively large transverse momentum p T and a corresponding invariant mass close to the mass of the Z boson m Z . A typical detector-level event selection for this process could require two oppositely charged muons with a minimal p T of 20 GeV and a maximal pseudo-rapidity 1 of |η| < 2.5 (accounting for the limited detector acceptance) which yield an invariant mass in the range 60 < m µµ < 120 GeV. This selection defines a fiducial region in a phase-space and can be applied both on detector-level data as well as on particle-level of a MC event generator. The cross section for any defined fiducial phase-space is given by 1) where N Cand is the number of selected signal events in data, N B is the number of background events, Ldt is the integrated luminosity of the corresponding data set, and C is the efficiency correction factor that accounts for the detector response. The latter is estimated with simulated MC samples and defined as the ratio of the expected number of reconstructed events (N f id M C,Reco ) over the number of generated events in the fiducial volume (N f id M C,T ruth ),
The fiducial cross section is related to the inclusive cross section by σ inc = σ f id /A, where A is an acceptance correction factor defined as the fraction of generator events that fall into the fiducial volume. The acceptance correction typically includes significant model dependence as one has to extrapolate into a phase-space which is not measured. Hence, to first order, experimental uncertainties affect C, while theoretical uncertainties affect A.
The latest measurement of the Z boson production cross section, in proton-proton collisions at a center-of-mass energy of 13 TeV using similar fiducial volumes, have been performed by the ATLAS and CMS collaborations leading to values of 777±4(stat.)±8(sys.) ±16(lumi)pb [5] and 640±10(stat.)±20(sys.)±30(lumi)pb [6] , respectively 2 . Strictly speaking, these measured cross sections are only valid for the Drell-Yan production, since the C factor was derived using the Drell-Yan process. All published cross sections at the LHC exhibit this model dependence as the SM, through MC simulations, is always assumed when deriving C factors. Due to the increased interest in the reinterpretation of published SM cross sections in the view of BSM signatures, questions concerning the impact of model dependence become more and more important.
In this article, we report on a dedicated study of this model dependence using more than twenty SM and BSM processes, ranging from supersymmetric scenarios, to leptoquarks, to the impact of selected 6-dimensional effective field theory operators in more than ten fiducial volumes. In Section 2, benchmark physics models, as well as the detector simulation and associated uncertainties, are introduced. The fiducial volumes under study typically target SM processes or potential signal region of BSM models and are presented in Section 3. Section 4 discusses the impact of expected experimental uncertainties and correction factor model dependence for cross section measurements regarding BSM physics reinterpretations.
Simulated Data Samples and New Physics Models

Physics Models
In order to study the model dependence of C-factors for different fiducial volumes, several different SM and BSM processes in proton-proton collisions at a center-of-mass energy of 13 TeV were simulated. The Drell-Yan W and Z boson production and diboson production of W W and W Z were produced in the electron and muon decay channels, as well as the production of top-quark pairs tt in the fully leptonic (tt → bbl + l − νν) and semi-leptonic (tt → bbqqlν) decay channels. These processes were simulated using the MadGraph5 [4] and the Pythia8 [1] MC event generator, the CT10nlo PDF set [7] (NNPDF2.3 [8] for pure Pythia) and the standard Pythia8 parton shower tunes.
In the following, processes containing at least one lepton, defined as a muon or electron l ± = e ± , µ ± , are considered. The decays of τ leptons decays have not been included.
In addition to SM processes, a variety of BSM models, including additional dimensional-6 effective field theory (EFT) operators, were simulated using either the Pythia8 or the MadGraph5 event generator. Since BSM scenarios typically involve several model parameters, e.g., mass-or mixings-parameters of hypothetical new particles, several benchmark points in each BSM scenario were studied.
One of the most prominent BSM models are inspired by GUT theories [9, 10] and predict the existence of leptoquarks (LQs) (e.g. [11] [12] [13] [14] ). LQs are new elementary particles that decay into one lepton and one quark. A continuous mixing parameter β controls the lepton flavor in the decay where β = 1 yields charged lepton decays and β = 0 gives decays to neutrinos only. LQs are produced either in pairs via the strong interaction or singly produced via an electroweak coupling. First and second generation LQ pair-production with masses between 0.4 and 2.0 TeV and a mixing parameter β = 1, leading to di-lepton (electron or muon) and di-jet final states, has been studied.
A fourth generation (4G) of heavy fermions (e.g. [15] [16] [17] [18] ) would have a significant impact on the electroweak symmetry breaking and substantial CP violation in the 4x4 CKM matrix playing a crucial role in understanding the baryon asymmetry in the universe. Hence several searches for fourth generation fermions have been conducted and are still ongoing. Pair-production of heavy up-type quarks t' with masses of 200, 400, 600 and 800 GeV, decaying via t → W b leading to an overall final state of t t → W bW b → bbW lν l in the lepton + jets channel was studied.
Several extensions of the SM predict new heavy gauge bosons (W and Z ) with significantly higher masses than the W and Z boson, i.e., models with extra dimensions (e.g. [19] [20] [21] [22] [23] ). Searches for these particles are a cornerstone of the search programs at collider experiments. New gauge bosons W and Z with masses of 0.5, 1.0, 1.5 and 2.0 GeV in the leptonic decay channels W → lν and Z → l + l − , respectively, are discussed in this article.
Even though no direct signs of supersymmetric (SUSY) particles could be found so far (e.g. [24, 25] ), the corresponding models (for a review we refer to e.g. [26] [27] [28] ) are extremely popular due to their intrinsic ability to solve fine-tuning problems of the SM as well as provide candidates for the observed dark matter content of the universe. Since it is impossible to study all possible final states of supersymmetric scenarios because of the huge model-parameter space, studies here are focused in an MSSM scenario on the production of top squarkstt and their subsequent decay to top quarks and neutralinos tt → tχ 0 1tχ 0
If the actual energy scale of BSM processes is beyond the reach of the LHC such that direct production is not possible, effective field theories (EFTs) parameterize the BSM impact on observables. The EFT approach to categories and interpret typical SM final states received significant attention in recent years [29, 30] . The impact of EFT parameter variations on SM signatures is of particular interest since several groups are already using published measurements to constrain EFT parameters, i.e., [31] , where these measurements have been performed by assuming the SM as underlying theory. In this work, we study the impact of the Tr[W µν W νρ W Table 1 contains a summary of all simulated processes and decay channels. Table 1 . Overview of generated samples and processes used in this study. The lepton decay l, refers exclusively to (l = e, µ).
Detector Simulation and Uncertainties
The detector response was simulated using the Delphes [32] framework and all the nominal ATLAS detector simulation settings except for the lepton isolation requirements. Instead, one loose and one tight customized lepton isolation criteria were defined. Tight isolation is satisfied if the p T -sum of charged particles within ∆R < 0.2 around the signal lepton divided by the lepton p T is smaller than 0.2. Loose isolation requires a value of smaller than 0.3. In order to approximate the experimental uncertainties on the derived C-factors for the different samples, additional uncertainties are assumed for the lepton-and b-tag efficiencies, as well as the energy scales of electrons, muons, jets and the missing transverse momentum observable E T . The latter is a measure of transverse momenta of particles that leave the detector undetected (e.g. neutrinos) and is defined as the negative vector sum of the transverse momentum of all identified physics objects is the event.
The uncertainty values used were motivated by SM measurements [33] [34] [35] and are summarized in Table 2 . They certainly do not give a complete estimation of the true experimental uncertainties, but rather relay the order of magnitude of the expected effects. Table 2 . Overview of all models and processes used in this study.
Signal Selection and Fiducial phase-space Regions
It is impossible to study the model dependence of the C-factors used in Equation 1.1 for all possible final states and scenarios. The model dependence of the C-factors was therefore studied with eight selected fiducial phase-space regions dedicated to SM processes, five fiducial phase-space regions aiming for direct searches of new elementary particles as well as four differential distributions typically used to constrain EFT parameters. The fiducial phase-space definitions used in this study are summarized in Table 3 . The selected phasespace regions were chosen to cover a large variety of final states with a range of final state objects and multiplicities, as well as, in different kinematic regimes. Therefore, general conclusions can be drawn from the corresponding studies. The same kinematic requirements are applied at particle-level and detector-level. All jets are reconstructed using the anti-k T algorithm [36] with a Radius parameter R of 0.4. The jets are required to be within a rapidity of |y| < 4.0 with a minimal p T of 30 GeV. The basic conditions for leptons is a minimal p T > 25 GeV within a pseudo-rapidity value of |η|<2.4. In addition to the kinematic lepton selection, the tight lepton isolation requirements are applied for reconstructed leptons. To not double-count objects, overlap removal is applied on particle-level and detector-level objects, discarding any jet that is closer than ∆R = 0.4 to a lepton. The transverse mass, m T , in events with significant E T is defined as 2 , where l i denote signal leptons in the event. Selection requirements on the number of leptons and jets are always exclusive, i.e., events with three leptons in the fiducial region are discarded in a selection that requires (exactly) two leptons.
Standard model regions Scenario/Process
Fiducial phase-space definitions Table 3 . Overview of the fiducial phase-space regions used in this study aiming for different signal selections. The kinematics variables used follow the standard definitions: the transverse mass is defined as
, where l i is the vectorial sum of all signal leptons in the event; m ll and p T lldescribes the invariant mass and the invariant transverse momentum p T of two signal leptons in an event; n l , n jet and n b−jet are the number of leptons, jets and identified b-jets per event, respectively; the observable S T is defined as the sum of all selected jet and lepton energies in the event.
Model Dependencies
The possibility to reinterpret a measured fiducial cross section as a BSM physics exclusion limit depends mainly on the similarity of the C-factors of the process assumed to perform the measurement and the C-factor of the BSM process. For example, 800 observed events for the SM process X in a 100 pb −1 data set, and C-factor of C X = 0.8, leads to a measured fiducial cross section of σ X = 800/(0.8 · 100) = 10 pb. Assuming a predicted cross section of 12 pb for process X in the SM, the measurement can be used to constrain BSM scenarios Y (with a C-factor of C Y ) which would enhance the measured cross section of events in the fidicual region. In the example expressed, the difference between the expected and observed cross sections of 2 pb limits the cross section of model Y 3 . If the correction factors C X and C Y are similar, then the measured cross section can be directly used to place a limit on model Y. However, if the detector correction factor differs largely from the SM expectation, i.e., C Y = 0.4, the reinterpretation will lead to a false conclusion on the validity of model Y by a factor of 2 in the above example. In this work, we probe to which extent detector correction factors for different processes, in a given signal selection, differ and draw general conclusions.
Standard Model Processes
First, C-factors for different SM processes in phase-space regions typically used in measurements are studied. The measurement of the Z boson cross section, defined by the fiducial volume of Table 3 , is, again, an example to illustrate several common aspects which also hold generally true. The signal process implies two leptons in the fiducial region. The leptonic decay channel in top-quark pair production, as well as leptonic decays in the W W , W Z and ZZ diboson production, have to be considered as potential processes that contribute events to the fiducial region on both generator-and reconstruction-level. The derived C-factors for the Z boson signal and the background processes are summarized in Table 4 for both loose and the tight lepton isolation requirements. Firstly, we observe significantly larger Cfactors for the W Z and ZZ production as these processes have more than two leptons in the final state. At particle-level, events with three or four leptons can enter the fiducial volume when one or two leptons are outside the fiducial lepton definition. At reconstruction-level, events with three or four leptons in the fiducial region at the particle-level are counted in the selection when only two leptons are reconstructed. Since there is no requirement on the connection between generator-and reconstruction-level on an event-by-event basis for C-factors, there is an overall increase of the corresponding C-factors when the lepton multiplicity of the process in question is larger than the fiducal region definition. A first conclusion is drawn: one ought only reinterpret a measurement in terms of BSM processes which have the same final state objects multiplicity as the SM process. In particular, this is important for final state objects that have an associated reconstruction efficiency that differs from unity, i.e., the number of leptons, photons, and heavy-flavor jets. This in all further studies, we explicitly require events to have the right number of inclusive truth leptons as the signal region of interest. The second observation in Table 4 concerns the isolation requirements. Processes with much hadronic activity in the final state, such as the decay of top-quark pairs, tend to lead to less isolated leptons in the final state compared to final states with less hadronic activity. Hence the C-factors for the Z/γ * and W W processes are closer than for tt, in particular when requiring tight isolation. Differences from the isolation requirements effect are generally less pronounced when only loose lepton isolation is required. Hence, the amount of hadronic activity should always be considered if a direct reinterpretation is performed. Table 4 . Derived C-factor including statistical uncertainties for the fiducial volume of a typical Z boson cross section measurement for various SM processes. The experimental uncertainties are expected to be highly correlated.. Note that the truth-level requirement on the number of leptons is not applied.
The remaining differences of the C-factors presented in Table 4 are due to kinematic differences of the decay leptons, illustrated in Figure 1 . These (different) distributions are convolved with the relevant detector η and p T dependent efficiencies and yield differences in the C-factors. Typically, there is only a small p T dependence for lepton reconstruction efficiencies, and given the similar η distributions, the resulting differences on C are expected to be moderate. The situation is different for resolution and migration effects. Figure 2 shows the reconstructed E T distribution and the neutrino p T for leptonic W boson decays as well as semi-leptonic top-quark pair decay within the Delphes-framework. Both distributions indicate significantly larger reconstructed values of E T than the underlying particle-level distribution because of the relatively poor E T resolution and the falling spectra of p T (ν) > 40 GeV. A fiducial phase-space definition invoking a minimum E T value of 60 GeV will, therefore, see more reconstructed events than generated events in the fiducial volume, when studying an SM W boson decay for example. Differences in the neutrino spectrum between W boson and tt processes (Figure 2 ), already produce differences in C-factors even for smaller cuts on E T . Any physics model which has inherently larger values of missing transverse energy, i.e., the decay of a massive W candidate, will have smaller migration effects from outside the fiducial definition since the majority of events will have E T values on reconstruction-and particle-level well beyond the 60 GeV threshold. Hence, the C-factor for the W model is expected to be significantly smaller than that for the SM W boson production. While this effect is reduced for objects with good resolution, such as leptons, the limited resolution of E T plays a crucial role for many reinterpretations of fiducial cross section measurements. The C-factors for SM processes in fiducial volumes are summarized in Table 5 for electron and muon final states. Selected results are illustrated in Figure 3 . As discussed above, C-factors differ when the final state object multiplicities are not equal. Therefore, only processes with the same number of the same final state objects are compared, e.g. only processes with exactly 2 oppositely charged muons in the final state are compared to each other; i.e. the Z boson decay into two leptons is not compared to the C-factors for the W boson selection even though a significant fraction of Z boson events would pass the selection requirements in the fiducial volume, as one lepton might be beyond the detector acceptance. The C-factors for all studied SM processes considered in each fiducial volume do not deviate by more than ≈5% from the process for which the fiducial region was designed. The discrepancies result from differences in the η distribution of leptons, isolation behaviors of the final state objects, and migration effects of E T observables. For most processes, the differences noted are on the same level as typical systematic uncertainties on the C-factors.
Reinterpretation with Effective Field Theories
While most direct searches aim for the observation of new resonances, dim-6 operators of EFTs impact the high energy tails of SM process distributions, such as the invariant mass of diboson final states or the transverse momentum of decay leptons. It is important to note that the effect of these operators mainly changes the kinematics of the SM process, and thus the kinematics of the decay products, while the number of final state objects remains constant. Since the effects of EFT operators inhibit a large energy de- Figure 3 . Illustrated overview of the detector correction C factors for typical SM fiducial regions in the muon decay channel (left) and electron decay channel (right). The first row for each phasespace corresponds to the typical signal process of the chosen phase-space region, the following rows contain C-factors of processes that lead to the same final state. The statistical and estimated experimental uncertainty on the C-factors is also indicated.
Muon Decay Channel
Electron Decay Channel Process C±stat.±sys. Process C±stat.±sys. W Selection W → µν 0.864 ± 0.002 ± 0.058
0.698 ± 0.002 ± 0.003 tt → µ + νb + µ − νb 0.847 ± 0.005 ± 0.008 tt → e + νb + e − νb 0.723 ± 0.005 ± 0.006
0.560 ± 0.002 ± 0.003 Table 5 . Detector correction C-factors for various SM process selections, defined in Table 3 , applied on the corresponding SM signal process in the first rows as well as further SM processes with a similar final state in the following rows. The statistical and estimated experimental uncertainty on the C-factors is also indicated.
pendence on √ŝ , they are studied using differential cross sections as a function of an energy-dependent observable. In the following, we investigate the impact of two BSM EFT operator choices on the C-factors in a sensitive fiducial volume. The first parameter choice (EFT-1) is c W W W /Λ 2 = -35 implemented in MadGraph EWdim6, the second (EFT-2) c W /Λ 2 = 40 in the same model. Figure 4 illustrates the impact of these model parameters on WW production in proton-proton collisions in the leptonic decay channel. The leading lepton p T spectrum, as well as the diboson transverse mass distribution,
are both enhanced at large values compared to the SM prediction. Hence, typical limits on EFT operators are derived in fiducial phase-space regions which test the high energy tails of differential distributions. We study two fiducial volumes in the W W and W Z boson production by modifying the standard SM selection for W W and W Z processes. First, a minimal cut on the p T of the leading lepton of 100 and 80 GeV is tested, then a minimal cut on the diboson transverse mass of 200 and 250 GeV (Table 3) is examined. The resulting C-factors for the W W and W Z diboson production for both EFT scenarios are summarized in Table 6 and illustrated in Figure 5 . As stated in Section 2, the leading-order predictions in α s have been used for both the SM and EFT prediction. The expected C-factors for the NLO SM prediction are also shown for comparison. While the C-factors for EFT-sensitive fiducial volumes, defined by a cut on the p T of the leading lepton, show a good agreement between the SM prediction and the tested EFT models, we observe deviations up to 8% for phase-space regions that are defined by a requirement on m T in the W Z final state. The cut-value on m T is so large that migration effects are caused by the E T resolution, as discussed above. When assuming a perfect reconstruction of E T , the differences vanish. Table 3 . The statistical and estimated experimental uncertainty on the C-factors is also indicated. EFT-Sensitive Selection 1:
0.562 ± 0.006 ± 0.007
EFT-Sensitive Selection 2:
0.747 ± 0.005 ± 0.014
0.821 ± 0.005 ± 0.044 Table 6 . Detector correction C factors for two different EFT parameter choices for W W (left) and W Z (right) production with selection cuts on the leading lepton p T (EFT-Sensitive Selection 1) and the diboson transverse mass (EFT-Sensitive Selection 2), defined in Table 3 . The statistical and estimated experimental uncertainty on the C-factors is also indicated.
BSM Search Regions
The variations of C-factors for various BSM processes in the extreme phase-space regions used in direct searches are summarized in Figure 6 and Table 7 . Model parameters for each BSM model have been varied individually, while the phase-space region remained unchanged. The C-factor dependence on BSM model parameters, for a given phase-space region, is minimal when far from threshold effects. For example, a region defined to search for a Z model might employ a m ll cut of 500 GeV. The C-factors for all models with m Z > 600 GeV will be similar as most BSM events would be far from the phase-space edge. However, for a model with m Z = 450 GeV or m Z = 550 GeV, the corresponding C-factors will be much smaller compared due to threshold cut on m ll . The C-factors of several SM processes with the same final state and similar energies to the BSM signature have also been studied. All processes passing the Z selection, defined only by requirements on lepton kinematics, lead to similar C-factors due to small migration effects. The situation is different for the selection of potential W candidates, SUSY, and selections that target 4 th -generation quarks, as here E T migration effects become important. Our chosen fiducial phase-space for the search for LQ models does not involve any E T related observables and rather consistent C-factors are observed. A notable exception is the C-factor for the DrellYan processes, were a statistical significant difference can be seen. This difference can be traced back to the requirement on the lepto-quark candidate mass, m LQ , which is defined as the invariant mass between one lepton and one jet, shown for a LQ signal sample and the Z → µµ processes in Figure 7 . While the distributions are clearly very different, naively no significant effect on the C-factor is expected, as the cut on m LQ is applied particleand reconstruction level. However, when looking at the resolution of the m LQ observable, significantly larger trails towards higher reconstructed masses become visible ( Figure 7 ). These one-sided tails lead therefore to similar migrations effects as have been observed for E T . In summary, the studied selections lead to deviations of the C factors by up to 20%. These deviations are mainly caused by E T requirements in the definition of the fiducial space-phase, however, potentially all observables with asymmetric tails can lead to significant migration effects. 
0.915 ± 0.011 ± 0.076 W Z → lνff 0.655 ± 0.012 ± 0.075 Table 7 . Detector correction C factors for various BSM Model selections, defined in Table 3 , for the BSM signal processes in the first rows as well as SM processes with a similar final state in the following rows. The statistical and estimated experimental uncertainty on the C-factors is also indicated.
Conclusion
In this work, the model dependence of reinterpreting measured fiducial SM cross sections as a limit on BSM processes has been studied using more than twenty SM and BSM pro- Figure 6 . Illustration of detector correction C factors for various BSM Model selections, defined in Table 3 , for the BSM signal processes in the first rows as well as SM processes with a similar final state in the following rows. The statistical and estimated experimental uncertainty on the C-factors is also indicated. cesses. BSM models ranging from supersymmetric scenarios, to leptoquarks, to the impact of selected 6-dimensional effective field theory operators were considered in more than ten measurement fiducial volumes. The samples were generated with the MadGraph and Pythia8 event generators, while the detector simulation was approximated in the Delphes-framework.
The first important conclusion is that the model-dependence can be significant when the number of final state objects differs between the SM process measured and the BSM process considered for reinterpretation. Concretely, differences were found between processes of twolepton and three-lepton final states for a signal selection that requires exactly two leptons. Secondly, the model dependence is expected to be large when the signal selection cuts into any tails of observables with a limited resolution such as the reconstructed missing transverse energy of the event. Differences in the detector response corrections factors for different processes by more in the order of 20% have been observed.
It is therefore important to correctly model the detector response for the BSM model under study and compare it to the SM process which is thought to be reinterpreted. Given that fast simulations typically do not describe tails of distributions well, it might be even required to use full simulations for reinterpretation of SM cross-section measurements.
